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(54) Method and apparatus for cleaning strips 

(57) Dfectosed are a method and an apparatus for 
cleaning a strip, the method comprising eiectiolytically 
cleaning a strip by passng the ttep between Opposed 
nozzles, one of the nozzles being the anode and the oth- 
er being the cathode, for ejecting an aikai aqueous so- 



tution over the strip, applying a voltage to fte nozzles 
and brushing the strip, in a spray erf cleaning watt* wfth 
a brush rcJ or brush rolls disposed at a posWon(s) ad- 
jacent to the nozzles downstream thereof in the travel- 
ling direction of the strip. 
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Description 

BACKGROUND OF THE INVEr 

The present invention relates to a method and an 
apparatus for cleaning a strip, and more particularly, to 
a method and an apparatus for clean hg a metal strip by 
an electrotytfcaJry clean hg technique tn the Iron-manu- 
facturing industry. 

DESCRIPTION OF PRIOR ART 

Methods for electrotyticaBy cfeanrtg a strip have 
been conventionally canted out in the irarwnanufactur- 
ing industry by passing a metal strip between opposed 
positive and negative plates in nn aqueous solution of 
alkali held in an electrolytic eel These conventional 
methods, however, entaJ the following problems. 

Usually a strip passing between the positive and 
negative pktes moves zigzag h the cSrection of strip 
thickness. Consequently, the strip may contact or coJBde 
with the positive or negative pUrfes due to the zigzag 
movement. To avoid the contact ex* colison, the positive 
and negative plates should be relatively widely spaced 
away from the strip passing through the alkali solution, 
or namely the plates should be arranged with a sufficient 
space, tn the arrangement of plates widely spaced 
away, a targe current should be applied to the plates so 
as to etectrotytfcalty clean the s4np. ConventionaBy a 
curreni at about 4000 10 about 1 0.000 amps, has been 
app&ed to the plates. If a large c jrreot is applied, a se- 
rious problem of electric cooostort is raised due to stray 
current. 

If a small current is applied to the plates to over- 
come the problem of electric corrosion resulting from 
stray current by application of a large current, a low cur- 
rent density results, leasing to a reduced electroryticafly 
cleaning effect 

According to the conventional techniques for elec- 
irolyttealry clean hg a strp. the plites are disposed with 
a space of about 1 .5 m at 1 0 to 30 locations in the trav- 
eling direction of the strp in a strip-cleaning line which 
is operated at a running speed of about 600 to about 
700rrvrnffi. 

In this mode of etectroJytically cleaning operation, 
an alkali aqueous solution flows out from an electrolytic 
cefl and can be returned after regeneration or after re~ 
pfenishment w£th a new aftati aqueous solution outside 
the electrolytic cell Even n this case, a large amount of 
alkali aqueous solution (about 20 to about 30 m 3 ) ShOCW 
be hefd in the electrolytic cell This denotes that only a 
low energy elf set is produced in the etectrolyt realty 
cleaning operation, and That a large-sceie electroryticaf- 
ly cleaning equipment is required which hcurs a hipji 
running cost and a high maJntefumee cost ss 

Since the conventional electnrfyocaJly cleaning sys- 
tem is of immersion type, the oil deposited on the strip 
is released Into the afkaJ'ne bath and unavoidably re- 
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deposits on the strip passing through the alkaline bath, 
resuming in reduced d ©greasing or cleaning efficiency in 
addition to the foregohg deficiency. 



(a) opposed nozzles for ejecting an alkali aqueous 
solution over the spray between which the strip to 
be cleaned is passed, one of the nozzles being a 
positive electrode and the other being a negative 
electrode, and 
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a Summary of the Invention 

An object of the present invention Is to overcome 
the foregoing prior art problems. Slated mors specifical- 
ly, the object of the invention is to provide a method and 
10 an apparatus for cleaning a strip by an electrotyticalry 
cleaning technique with the following advantages: 

(1 ) a high electroJyticeJry cleaning efficiency can be 
achieved by application of a small current; . 
k (2) It Is posefcle to resolve the problem posed by 
the conventional techniques due to stray current by 
application of a large current, 
(9) a high energy effect can be produced by the 
electrofyticaify cleaning operation, 

(4) a significaiitry small-size electrofyticaify cleaning 
equiprnent compared with conventional one can be 
provided, 

(5) the running cost in the elect rcJyticaJJy cleaning 
operation can be decreased far befow the costs 

ss heretofore involved, 

(6) the maintenance cost In the etectrolyticaJry 
cleaning operation can be towered, and 

(7) the on released from the strip by the electroJyti- 
calty cleaning operation is prevented from redepos- 

30 ting on the strip. 

According to the present invention, there is provid- 
ed a method for dean rig a smp, the method comprising 
the steps of: 

9$ 

(i) electrolyticalry cleaning a Strip to be cleaned by 
passing the strip between opposed nozzles for 
ejecting an alkali aqueous solution over the strip, 
one of riie nozzles being a positive electrode and 
4* the other being a negative electrode, and a vofcage 
being applied to the nozzles, and 
(u) brushing, in a spray of cleaning water, the strip 
withabrush roll or brush rote disposed ataposWon 
(s) adjacent to the nozzles of the electrcJyticaOy 
4? cleaning step (0 downstream of the nozzles h the 
travelling direction of the strip, 

the strip being subjected at least once to the pro- 
cedures in the steps (i) and (ii). 
50 Accoro^ to the present irrve^tfoa there is afco pro- 
vided an apparatus tor cleaning a strip, the apparatus 
comprising at least one cleaning unit comprising: 
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(b) a brush roll or brush rolls for brushrig the strip 
en a spray of cleaning water, the brush roll or rote 
bong disposed at a position (s) adjacent to tha noz- 
zles downstream thereof In the travelling olfaction 
of the strip. 

According to tha present invention, one of tha op- 
posed nozzles for ejecting an sdkaB aqueous solution 
over tha strip is the anode and trie othar Js tha cathode. 
Tha strip to be treated is passed between the opposed 
nozzles, whereby it is olectroryUcafly cleaned. 

In thte case, when moving zigzag even in a narrow 
space between the nozzles, the- strip neither contacts 
nor coBtdes with the nozzles tor the toltowirig reasons. 

The solution is forced out from the nozzles at a pres- 
sure which is inversely proportional to tha distance be- 
tween the nozzle and the strp. (Consequents the strip 
coming closer to tha nozzles is exposed to a higher pres- 
sure according to the cSstance bstween tha nozzle and 
the strrp. The nearer the strip mcves, the more strongly 
it is prevented trom moving closer by a higher pressure. 

According to the invention, when the afcali aqueous 
solution is supplied, at a pressure of 1 ko/cm 2 , to the 
nozzles spaced by 10 mm from the strip, the strip can 
pass batwaan tha nozzles without contact nor collision 
With the nozzles serving as the electrodes. 

in accordance with the present invention, the op- 
posed electrodes can be arran$|sd with such a short 
space that a high elec^rotyncafly cleaning efficiency can 
be achieved by application of a small current wt\rch over- 
comas ma prior art problem of electric corrosion owing 
to stray current by application of a large current 

According to the present invention, the current den- 
sity per input unit of power can be much more increased 
than n the prior art. whereby a strip can be etectrdyti- 
caity cleaned with a noticeably high efficiency. 

For example, the desired efoctroJyucairy cleaning 
effect can be produced using nozzles, 7 to 8 mm in size 
in the smp-travelBng direction, in the strip-cleaning Ens 
which is operated at the above-mentioned running 
speed. In this embod&nent, a terg* amount of electrolyte 
need not be held tn the electrolytic eel so that a high 
energy effect can be achieved by the eleorotytfcaJJy 
cleaning operation. 

Stated mora specifically, the olectrorytfcally ctean- 
irig effect can be achieved as coritempteted by applica- 
tion of 7-8 vote of power at 10 amps, using a single 
cleaning unit with nozzles Of the abcve-menticned size 
arranged at a distance of f 0 mm between the nozzle 
andtheetripinastrjp-cJeantng foe which is operated at 
tha above running speed. In contrast, the conventional 
techniques require 20 votts of power at 4.000 to 1 0.000 
amps, in a strip-cleaning Una which is operated at the 
same running speed. 

According to the Invention, a significantly smaller 
size electro lytically cleaning equipment can be provid- 
ed, and the electroryticafJy clearing equipment can be 
operated at a far lower running cast and can be main- 



tained at a lower cost, than in the prior art 

The oil deposfted on tha strip can be removed from 
the strip In a short time by the above-mentioned elec- 
trofyticany cleaning operation. The oil loosely existing to 

5 tha strip surface can be easily washed away by the alkali 
aqueous solution ejected from the nozzles. 

bi the brush cleaning step, the strip is exposed to a 
spray of cleaning water and simultaneously brushed 
with a brush roR or brush rolls arranged next to tha alec- 

10 troryticaJly cleaning means eknvnstream thereof in the 
traveling cfirectJon of the stnp. As a result, the oil remain- 
ing on the strip can be effectively removed by the brush 
rod or brush rolls h the brush cleaning step. 

Therefore, the o2 particles existing in the electrolyte 

ts can not be re-deposited on the strip fri the invention un- 
fike the conventional immersion-type elactroryticaHy 
cleaning system, so that a high electroryticafty cleaning 
efficiency can be achieved h the Invention in this re- 
spect, and the energy effect can be enhanced by the 

*° electroJytfcalry cleaning coeratforv Iron particles can al- 
so be eliminated from the strip In the brush cleaning 
step. 

In the practice of the invention, when the strip is sub- 
jected a plurality of times to the electrolyUcafly cleaning 
2s step and the brushing cleaning step to be executed in 
the strip-travelling direction, the strip cleaned by the pre- 
ceding cleaning operation Is further cleaned by the sub* 
sequent cleaning operation, whereby a better cleaning 
result is given. 

90 

BRIEF DESCRIPTION OF THE DRAWINGS 

Rg. 1 isafrortf viswschomattefly showing an em- 
bodiment of the system for cleanhg a strip according to 
as the present invention. 

Fig. 2 is a front view schematically showing another 
embodiment of the system tor cleaning a stnp according 
to the present invention. 

Fig. 3 is a perspective view ol tha nozzles in the 
«> systems for cleaning a strip as shown in Figs, t and 2. 

Fig. 4 is a section view schematically ehowmg an 
nozzfe to be arranged h the systems for cleaning a strip 
as shown in Figs. 1 and z 

45 DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Preferred embodiments of the invention are -de- 
scribed below with reference to the accompanying 

so drawings. 

Indicated at a reference character A is an apparatus 
for Cleaning a strip as a whole. The apparatus A com- 
prises a cleaning un& I. The cleaning unit I includes a 
first section la and a second section lb. 

35 The first section la includes nozzles 1, 2 arranged 
as vertically opposed. One of the nozzles 1 , 2 is a pos- 
itive electrode and the other is a negative electrode from 
each of which an alKafi aqueous solution is ejected. The 
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first section la is 000 wherein th3 eJectrolyticalry clean- 
ing step tor a strip s to be dsarvad is carried out 

The second section lb hcluties a brushing roO(s) 3 
for brushing the strip S in a spray of cleaning water: The 
second section lb Is one wherein the brush cleaning step 
for the strip S carried out The brushing rofi(s) 3 n the 
second section lb is disposed next to the nozzles 1, 2 
*i the first sectfc* la cfcwr^ 
direction ot the strip S. 

The nozzles 1, 2 are connected to lines la, 2a for 
supply of alkali aqueous solution. The alkali aqueous so- 
lution ejected from the nozzles 1 . 2 is passed through a 
circulating line (not shown) and is returned to the fines 
1a, 2a for reuse. 

The cleaning unit I including the first and second 
sections la. lb may be disposed singly as shown in Rg 
1 or may be arranged in a plurality in the travelling di- 
rection of the strip S as shown rri fig. 2. 

The brush roB(s) 3 in the second section lb can be 
any of comentjonal brush roOs. The cleaning water is 
sprayed by the per se known method concurrently wfth 
brushing with a brush ro!!(s} 3. A:cordwigry the mode of 
spraying the cleaning water and the mode of bushing 
with a brush roll or brush rolls arc* only diagrammaficalry 
represented in the drawings. Designated 4 is a nozzle 
for spraying the cleaning water an an example of means 
for spraying the cleaning water. 
[ In tho illustrated embodiment the apparatus A has 
a rinsing-type cleaning unit II disposed next to the clean- 
ing unit I downstream thereof in the traveling direction 
of the strip S. The cleaning unit ti may be conventional. 
A spray header for the cleaning water rs designated 5 
r and a back-up rofler for the strip S is designated 6\ 

A wringer rofler 7 is disposed between the cleaning 
unit I and the cleaning unit II set next thereto, a wringer 
roller 8 is disposed on the side of entry into the first sec* 
ton la and a wringer roller 9 Is disposed on the side of 
exit from the cleaning unit 0- 

A voltage is applied to the nozzles 1. 2 one of which 
is the anode and the other of which is the cathode. An 
aflcafl aqueous solution is forced out from the nozzles 1 , 
2. 

The strip S to be cleaned e; passed between the 
opposed nozzles 1 , 2 while being exposed to a jet of the 
alkali aoueous solution forced out from the nozzles 1*2, 
whereby the strip S is eletfrorytxaJty cleaned. 

In the electroryttealry cleaning operation, it is pre- 
ferred to apply a voltage to the nozzles 1, 2 when the 
running speed of the stnp S travelfing in the strip-clean- 
ing line has reached 10 m/min or more instead of apply- 
ing a voltage snrrmcSaiefy after tf le beginning of travei- 
fing. rfavoftageisappfied tmmeiiiatery after the begin- 
ning of running, damage such ets change of property 
may be inflicted on the strip. The damage is caused pre- 
sumably because a current appSed to the nozzles 1, 2 
flows into the strip and heats me stnp. The problem of 
causing such damage is obviatod if a voltage is applied 
to the nozzles 1, 2 when the running speed of the strip 



is 



S travelling «n the strip-cleaning Hne has reached 10 rrV 
min or more. 

OT the nozzles 1 , 2, preferably the nozzle positioned 
above is the cathode and the one positioned below is 
& the anode. If the arrangement of nozzles 1. 2 is reverse 
to the foregoing exemplar, the strip to be cleaned may 
be Insufficiently cleaned on side portions. This problem 
wou td be overcome v the upper nozzle is the cathode 
and the lower nozzle is the anode. 
to The nozzles 1 , 2 are verbcaKy opposed, and prol- 
©rabfy dBmeoicaly opposed. If thB nozzles 1 , 2 are pro- 
vided In diametrically opposite arrangement the strip 
can be cleaned at the best electrolysis intensity. 

The strip .S to.be cleaned js wetted wjth cleaning 
water at a location adjacent to the side of entry into the 
cleaning una I and is passed through the first section la. 
In this case, the strip S is etectroryticauy ctsanod with 
an enhanced effect. 

In Figs. 1 and 2, a zone III is one wherein the strip 
so S is wetted with cleaning water at a location acescent to 
the side of entry Into the cleaning unfi I, and a spray til- 
Sis disposed in the zone III. 

The strip S which has passed through the first sec- 
tion la is cleaned by being brushed, in a spray of clean- 
se tng water, with a brush rol or brush rolls 3 at a position 
(3) adjacent to the nozzles 1, 2 downstream thereof in 
the travelling direction of the strip S. 

In the illustrated embodiments, the strip S treated 
at the second section lb in the terminal end of the clean- 
se Ing unit I is rinsed with water in the cleaning urtft II. 

The oD remaining on the strip S clean sd in the clean- 
ing uni I is removed by cleaning in the cleaning unit II. 
In this case, the remaining oil so tooeery exist to tho strip 
that the oil can be efficiently washed away in the clean- 
as ng unit II. 



Claim* 

<e 1. A method for cleaning a strip, the method compris- 
hgthe steps of: 



(i) eiectroryticaily cleaning a strip to bo leaned 
by passing the strip between opposed nozzles 
tor ejecting an aixaJ aqueous solution over the 
strip, one of the nozzles being a posftve eiec- 
trocfe and the other being a negatte electrode, 
and a voltage being applied to the nozzles, aod 

(ii) brushing, in a spray of cleaning water, the 
sup with a brush roll or brush rolls disposed at 
a position^) adjacent to tha nozzles the oiftc- 
trofyttcatfy deanrig step (j) downstream of the 
nozzles h ma travelling direction of the strip, 
the strip being subjected at least once to the 
procedures in the steps (i) and (\\\ 



46 



GO 



ss 



2. The method according to claim 1. wherein the strip 
fe subjected at least twice to the procedures in the 
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steps (i) and (a). 

a. The method according to claim 1 which includes a 
step of wetting the strip wth cleaning water to be 
conducted before the cleaning step (i) Is carried out. s 

4 The method acconing to claim 1 , wherein the noz- 
zles are vertically opposed* and the no22te posi- 
tioned above Is the cathode and the one positioned 
beta* b the anode. 10 

5, The method according to cfciim 1 . wherein a voltage 
is appfied to the nozzles wh an the running speed of 
the strip travelling in tfie strip-cleaning fine has 

reached 10 nVmln or mora Instead of applying a 1S 
voltage immediately after the beginning of travel- 
ling. 

G. An apparatus for cleaning a strip, the apparatus 
comprising at least one claiming unit comprising: 2° 

(a) opposed nozzles for ejecting an alkali aqua* 
ous solution over the strip between which the 
stnp to bo cleaned te pa? -sad, one of ihe nozzles 
being a positive electrode and the other behg 25 
a negative electrode, and 

(b) a brush roR or brush rolls for brushing the 
strip in a spray of cleaning water, the brush rol 
or brush rods being disposed at a positions) 
adjacent to the nozzles downstream thereof in SO 
the travelling direction of the strip. 

7. The apparatus according to claim 6, wherein a plu- 
rality of the cleaning unit am provided in the travel 
Eng direction of the stnp. SS 

& The apparatus according ?x> dalm 6, where a 
spray for spraying the strip with cleaning water b 
provided at a location adjacent to the nozzles up- 
stream thereof ii the travel big directiofi of the stnp. 40 

& The apparatus accordfrg to cbim 6, wherein the op- 
posed nozzles are arranged in upper and tower po- 
sitions and wherein the noxcfe positioned above is 
the cathode and the one positioned below is the an- *s 
ode. 
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